Type la SN1999cw: photometric and spectroscopic study 
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Q i Abstract. The preliminary analysis of the optical data of SN1999cw show 

. that this object has the photometric and spectroscopic behavior of a Type la 

supernova similar to SN1991T, reaching an apparent magnitude at maximum 
O; B max = 14.30 and a Am 13 (B) = 0.94. 
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\D . 1. SN 1999cw 
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SN1999cw was discovered on June 28^,1999 by Johnson & Li with KAIT tele- 
scope, 21". 1 East and 1".5 South of the nucleus of MCG-01-02-001 (RA= Oh 
! 20m ls.46 and Dec= -6° 20' 03". 6, J2000), a barred spiral galaxy (SBab), with 

redshift z= 0.0125 and galactic extinction A g B = 0.154 mag (Schlegel et al, 1998). 
The preliminary reduction of a DFOSC spectrum showed that it was a peculiar 
Qh| Type la supernova (Rizzi et al,1999). Immediately after the discovery, we began 

q . to observe SN1999cw collecting data both in optical and infrared wavelengths. 
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■ 2. Photometry and Spectroscopy 
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Photometric data have been reduced by using PSF technique by mean of the 
SNOoPY procedures (Patat, 1995), which are based on IRAF tasks. The re- 

■ suits have been checked and compared with different photometric reduction 
methods, namely Daophot and Template Subtraction producing comparable re- 
sults(Bufano, 2004). The resulting UBVRI light curves are reported in Fig[IJ 
SN1999cw is well sampled, but it is clear that observations began after the epoch 
of maximum light, even if they cover a very long period of the supernova evolu- 
tion. Light curves are characterized by a relatively slow luminosity decline rate 
and a secondary maximum light in R and I bands. In order to define the epoch of 
maximum, we have applied the method by Altavilla et al (2004), which minimize 
the x 2 value with respect to a number of templates. The best fit is obtained 
with slow declining SNe la, similar to SN1991T. In particular, SN1991T and 
SN1999cw have same shape and post-maximum decline rate (Amis (B) = 0.94). 
By overplotting the light curves, we find that the B light curve maximum occured 
on JD = 2451355.2(±0.5) (25 th Junel999) at B max = 14.30(±0.05)ma#. Thus 
our observations began five days after maximum light. By fitting V and R light 
curves, we obtain Vmclx = 14.25(=b0.05)raag and Rmclx = 14.12(±0.05)raag. 

To derive the reddening of SN1999cw we used B — V color curve and the 
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empirical relation of Phillips (1999). We found that SN1999cw did not suf- 
fer of any significant dust absorption inside to the host galaxy. So the abso- 
lute B magnitude is Mb Mclx Bmclx — M — A g B — 19.41 (±0.13)mag where 
jji = 33.56(i7o = 71km/ sMpc) and A g B = 0.154. This value is in good agreement 
with the value, — 19.69(±0.31) mag, computed by using Altavilla's empirical 
relation Mb vs Amis (B), based on nearby SNe for which distance can be de- 
terminate by Cepheids. 
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Figure 1. Left: UBVRI light curves of SN1999cw.The magnitudes for each 
band are shifted by the amounts shown in the plot. Right: evolution of the 
optical spectra corrected for redshift and reddening. 



The spectral evolution of SN1999cw is plotted in Fig 1. Because of the 
lack of information around the maximum, we cannot study the appearance of 
Sill lines (or other intermediate-mass element lines) typical of the SNe 1991T- 
like around this phase. The Sill (A6355) absorption line is already present 
in the first spectrum, but it is particularly weak. By using our new procedure 
"PASSparToo" (Harutyunyan, this conference), we compared SN1999cw spectra 
with all the data in the Padova-Asiago Supernovae archive and verified that the 
best fit is with over-luminous Type la SNe. By measuring the minimum of 
the Sill absorption line in the first spectrum, we deduce an expansion velocity 
v~10.700 km/s. In the following spectra, the velocity remained nearly costant, 
in analogy to the velocity evolution of SN1991T and similar objects (Benetti, 
this conference). 

In conclusion, the preliminary analysis of the optical data of SN1999cw 
shows that this object has photometric and spectroscopic behavior very similar 
to SN1991T. 
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